as the differences between them were not significant. Lindroos et al. [2011] showed that the tree species' effect on the chemistry of upper soil percolation water was small. On the contrary, the results of Lu et al. [2014] showed a strong interaction between soil quality, nutrient dynamics, and vegetation types. Acidification of forest soils, especially in coniferous sites is a natural process resulting from an interaction between the soil and the vegetation. Soil acidification is measured, among others, by a ratio of base to acidic ions in the soil sorption complex and in the soil solution. Mostly, the Calcium/Aluminium (Ca/Al) molar ratio has been used to assess soil acidity and Al stress in forest ecosystems. Cronan and Grigal [1995] reported that the Ca/Al molar ratios of less than 1.0 caused a 50% risk of Al stress, whereas values less than or equal to 0.2 resulted in Al stress 100% of the time. Lower Ca/Al ratios indicate an increase in Al solubility and lower base cation saturation in the soil. However, it is known that tree species characterise different vulnerability to Al stress [Boyce et al. 2013; Levia et al. 2015] , and according to Göransson and Eldhuset [2001] , growth limitation of some species may depend on the low content of nutrients.
This study focussed on the assessment of the distribution of exchangeable and water-soluble cations and of the ionic composition of the soil sorption complex and soil water extracts 
MAtErIALS And MEtHodS
The study was conducted on the three research plots: The soil water extracts were prepared by adding Mili-Q water (at the 1:3 or 1:10 mass to volume ratio, respectively, for mineral and organic soils) to soil samples that had been air-dried and sieved, and then incubating the solutions for 10 days at 25 o C. 
EffEct Of fOrEst sItE tyPEs On thE ExchanGEaBlE and watEr-sOluBlE catIOns dIstrIButIOn In thE sOIl PrOfIlEs
After centrifuging (6,000 rpm.) the water extracts, the contents of Ca, Mg, K, Na, and Al were determined by the FAAS method.
The sum of Ca + Mg + K + Na + Al in soil water extract (S-ss) in mmol c kg −1 was calculated.
The results were presented as the mean values, for the individual horizons of the soils occurring in a given forest site type. The ion composition of soil sorption complex and soil water extracts, that is, shares of analysed elements in their sum in the soil (S-ex) and water extracts (S-ss) were considered. The mean values and standard deviations (SD) of the basic parameters were calculated.
rESuLtS
As already described in the previous paper, the ionic composition of soil sorption complex and soil water extracts were differentiated within a soil type and among soil types [Porębska and Ostrowska 2016] . In this paper, we focussed on the differentiation between forest site types.
The S-ex value was significantly higher in the O horizons of soils in the DCF sites than in the soils of the CF and CDF sites ( Table 2 ). The S-ex was dominated in all the sites by Ca, followed
by Al and Mg in the organic horizons of the CF and CDF sites, and by Mg in the DCF sites (Fig. 1 ). In the soil water extracts from the O horizons, the S-ss values were the highest in the DCF sites and the lowest in the CF sites. In the S-ss, K dominated, followed by Ca and Na in the CF and CDF sites, while in the DCF sites, the dominant element was Ca, followed by K and Mg (Fig. 1 ).
In the A (A + AE) horizons, the S-ex values and their ionic composition were similar, irrespective of the site, with Al substantially prevailing over the base cations (Table 2 , Fig. 1 ).
The soil water extracts from these horizons in all the sites were dominated by Al, wherein the share of Al was the largest in the CF sites and the smallest in the DCF sites (Fig. 1) . The second largest share in the S-ss in the CF and DCF sites was Na, and so was Ca in the CDF sites. The share of Ca in the S-ss in the DCF sites was twice higher than in the CF and CDF sites. Mg had the smallest share in the S-ss in all the sites.
The group of B horizons (Bhs, Bv, and Bws) varied depending on the soil type. However, the S-ex was dominated by Al, regardless of the horizon and forest site, and its shares in the S-ex were apparently higher than in the S-ss (Fig. 1) .
The S-ex and S-ss values in the group of BC and BvC horizons, as well as in the C horizon, were significantly higher in the DCF site than in the CDF and CF sites, wherein the variability of these horizons, expressed as its SD, were high (Table 2) . Al was the dominant element of the S-ex and S-ss in BC + BvB horizons in all the sites, and its share in the S-ex was larger than in the S-ss.
In the C horizons, a larger share of Ca than Al was observed in the S-ex in the CDF and DCF sites, whereas, conversely, in the n -number of samples; SD -standard deviation Figure 1 . Ionic composition of the soil sorption complex (S-ex) and soil water extract (S-ss) for soil horizons in coniferous forest (CF), coniferous-deciduous forest (CDF), and deciduous-coniferous forest (DCF) site CF site, a larger share of Al than Ca was stated. In turn, the S-ss in the C horizons in all the sites was dominated by Al, although
Mg was found to have a significantly larger share in the DCF site than in the CDF and CF sites (Fig. 1) .
Both, in the soil and in the soil water extracts of all groups of soil horizons, the values of the Ca/Al and BC/Al ratios increased in the sequence: CF < CDF < DCF (Table 2) .
dISCuSSIon
The Both, in the soil and in the soil water extract, the largest values of these indicators were found in the O horizon, followed by the parent rock, with the lowest values in the AE and E horizons. As an exception, for the AB horizon in the DCF site, a very low Al content in soil water extract was observed, and therefore, the Ca/Al ratio was even higher than for O horizon.
ConCLuSIonS
The differentiation of the size of the soil sorption complex and its ionic composition as well as the quantity and quality of soil water extracts was related to the site types and the soil-forming processes.
The vegetation affected the values of S-ex and S-ss in the soil horizons of the plant rooting layer, while soil building material in the deeper soil horizons.
In mineral soil horizons, the S-ex and S-ss values were dominated by Al; its share decreased from the CF to DCF site and the share of base cations, mainly Ca was increased.
Both, in the soil and in the soil water extracts of all groups of soil horizons, the values of the Ca/Al and BC/Al ratios increased in the sequence of CF < CDF < DCF sites.
